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(54) LIQUID CRYSTAL DRIVING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the : flicker phenomenon of a liquid 
crystal display device due to the accumulation of a DC voltage by both 
processing both of picture input signals having a positive polarity and a 
negative polarity as synthetic signals having the same polarities in an output 
amplifier. 

SOLUTION: In oreder to apply an alternating display driving voltage to a liquid & ifi ^ 




crystal display device by adding proper DC bias voltages to respective picture m 
signals having a positive polarity phase and a negative polarity phase, bias 
voltages made by an alternating bias voltage generator 1 1 4 consisting of a '' 
positive polarity reference voltage generator 106, a negative polarity reference 
voltage generator 107 and an analog switch 108 are changed over and selected 
in accordance with the inversion cycle of a phase inversion signal 1 02 to be 
additively inputted to an output amplifier 112 together with the output picture 
signal of the D/A converter 105 of the picture signal. Then, the alternating bias 
voltages are added to the alternating picture input signals subjected to an 

analog conversion to be transmitted to the liquid crystal display device as a display driving signal 113. Thus, a 
difference is never generated in amplification degree due to the difference of polarities of signals. 
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LThis document has been translated by computer. So the translation may not reflect the original 
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CLAIMS 



[Claim(s)] 

[Claim 1] The digital image input signal which is a display-image input in the display digital disposal 
circuit of a liquid crystal display, The signal switch machine which switches and chooses the 
complement signal converter made to generate the complement of this digital image input signal, and 
said digital image input signal and output of said complement signal converter, The picture signal D/A 
converter which changes the output digital picture signal of this signal switch machine into an analog 
signal from a digital signal, The alternation bias voltage generator for giving the alternation DC-bias 
electrical potential difference for the object for positive-electrode phases, or negative-electrode phases 
to the display driving signal of a liquid crystal display, It has the output amplifier which adds or amplifies 
[ subtraction ] the output picture signal of said picture signal D/A converter, and the output bias voltage 
from said bias voltage generator. The output bias voltage switch period the object for the positive- 
electrode phases of the switch period of said signal switch machine and said alternation bias voltage 
generator and for negative-electrode phases is interlocked. The liquid crystal -drive circuit characterized 
by constituting so that it may double, it may switch to the phase inversion period of the display driving 
signal of a liquid crystal display and it may input into said output amplifier. 

[Claim 2] The positive-electrode reference voltage generator by which said alternation bias voltage 
generator generates the criteria bias voltage at the time of the positive-electrode phase of said display 
driving signal, The negative-electrode reference voltage generator which generates the criteria bias 
voltage at the time of the negative-electrode phase of said display driving signal, The liquid crystal drive 
circuit according to claim 1 characterized by consisting of analog switches, which switch the output 
voltage of said negative-electrode reference voltage generator, and the output voltage of said negative- 
electrode reference voltage generator with the phase inversion signal which controls the phase inversion 
period of said display driving signal. 

[Claim 3] Said alternation bias voltage generator is a liquid crystal drive circuit according to claim 1 
characterized by consisting of D/A converters which considered the alternation bias signal by the digital 
signal as the input. 

[Claim 4] Said output amplifier is a liquid crystal drive circuit according to claim 1 characterized by 
inputting the output of said picture signal D/A converter into the noninverting input of said output 
amplifier, and inputting the output bias voltage from said alternation bias voltage generator into the 
reversal input of said output amplifier while consisting of differential amplifier. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to mode of processing of the display driving signal of a 

liquid crystal display. 

[0002] 

[Description of the Prior Art] The inverter of the signal for a drive of the liquid crystal display currently 
performed from the former had the method in use by the analog circuit. 

[0003] The method which is a method using the common-emitter circuit of a transistor, is specifically 
making emitter resistance and collector resistance the same, takes out an input signal and an inphase 
output from an emitter terminal, takes out the reversal output of opposition from a collector terminal, 
switches and chooses both output signals with an analog switch, and acquires an alternation output 
signal, and the method shown in drawing 4 like JP,5-2208,B were common. 

[0004] That is, the picture signal which entered from the picture signal input Vin is inputted into 
coincidence in inversed amplification 301 and a non-inversed amplifying circuit 302. 

[0005] The picture signal amplified in these amplifying circuits minds the switching circuit 304 chosen by 
the phase inversion control signal CONT. The picture signal of the same phase (positive-electrode 
phase) as an input picture signal The switching circuit 303 chosen by the inverter output of the phase 
inversion control signal CONT is minded. With an input picture signal moreover, the picture signal of an 
opposite phase (negative-electrode phase) It is the method constituted so that it switched by turns, and 
it might be outputted and might be sent to a liquid crystal display as a picture signal output Vout. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since all signal processing was performed by the 
analog signal, it was difficult in the drive circuit of an above-mentioned liquid crystal display to make 
completely the display driver voltage amplitude by the side of a positive-electrode phase, and the 
display driver voltage amplitude by the side of a negative-electrode phase into the symmetrical-wave 
form of a double sign to reference voltage. 

[0007] This is for a big difference to arise also in the frequency characteristics of the collector terminal 
and emitter terminal under that a difference arises in the output amplification degree by the side of a 
collector and an emitter, the effect of the property top of a transistor, and parasitic capacitance, etc. 
only by making collector resistance and emitter resistance into the same value, when a transistor is 
used. 

[0008] Moreover, even when an op amplifier was used, variation arose in the amplifier of a non-inversed 
amplifying circuit and each inversed amplification, and troublesome processes, such as adjustment, were 
needed for it. 

[0009] Consequently, it also became the cause which produces image quality degradation of a flicker etc. 
in a display image, or became the cause by which signal amplitude varied between sequences especially 
in the multi-sequence juxtaposition drive used for a high resolution liquid crystal display with many 
pixels, and the problem of the image quality fall by the nonuniformity between sequences was caused. 
[0010] Then, the drive circuit of the liquid crystal display of this invention aims at realizing the drive 
circuit of the liquid crystal display with which the display driver voltage amplitude by the side of a 
positive-electrode phase and the display driver voltage amplitude by the side of a negative-electrode 
phase serve as a positive/negative perfect symmetry electrical potential difference by no adjusting. 
[0011] 

[Means for Solving the Problem] In the liquid crystal drive circuit of this invention, it sets to the display 
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digital disposal circuit of a liquid crystal display. A digital image input signal, The signal switch machine 
which switches and chooses the complement signal converter made to generate the complement of this 
digital image input signal, and said digital image input signal and output of said complement signal 
converter, The picture signal D/A converter which changes the output digital picture signal of this signal 
switch machine into an analog signal from a digital signal, The alternation bias voltage generator for 
giving the alternation DC-bias electrical potential difference for the object for positive-electrode phases, 
or negative-electrode phases to the display driving signal of a liquid crystal display, While having the 
output amplifier which adds or amplifies [ subtraction ] the output picture signal of said picture signal 
D/A converter, and the output bias voltage from said bias voltage generator The output bias voltage 
switch period the object for the positive-electrode phases of the switch period of said signal switch 
machine and said alternation bias voltage generator and for negative-electrode phases is interlocked. 
With having constituted so that it might double, it might switch to the phase inversion period of the 
display driving signal of a liquid crystal display and it might input into said output amplifier, the problem 
of electrical-potential-difference balance (symmetric property) precision dispersion by the side of the 
positive-electrode phase of a display driving signal and a negative-electrode phase was solved. 
[0012] Moreover, the positive-electrode reference voltage generator which generates the criteria bias 
voltage at the time of the positive-electrode phase of said display driving signal for said alternation bias 
voltage generator, The negative-electrode reference voltage generator which generates the criteria bias 
voltage at the time of the negative-electrode phase of said display driving signal, The improvement in 
precision and simplification of a display drive circuit were realized with constituting from an analog 
switch which switches the output voltage of said negative-electrode reference voltage generator, and 
the output voltage of said negative-electrode reference voltage generator with the phase inversion 
signal which controls the phase inversion period of said display driving signal. 
[0013] Moreover, by constituting the alternation bias signal according an alternation bias voltage 
generator to a digital signal from a D/A converter considered as the input, digitization of a component 
circuit was enabled and the improvement in signal precision and the improvement of a S/N ratio were 
enabled. 

[0014] moreover, said output amplifier — the differential amplifier — constituting — and the 
noninverting input of said output amplifier — the output of said picture signal D/A converter — 
moreover, while the high input impedance of a picture signal could take by having constituted so that 
the output bias voltage from said alternation bias-voltage generator might be inputted into the reversal 
input of said output amplifier, the input separability ability of a picture signal input and bias voltage 
raised, and the improvement in the frequency characteristics of said output amplifier and the problem of 
stabilization of an output solved. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail using a drawing. 

[0016] (Example 1) Drawing 1 is a circuit block diagram showing one example of the liquid crystal driving 
gear of this invention. 

[0017] Here, the digital image input signal 101 which consists of a bits is sent to the complement signal 
converter 103 which consisted of the signal switch machines 104 and inverters which consist of a digital 
switch, respectively. 

[0018] In the complement signal converter 103, in order to obtain the reversal phase (negative- 
electrode phase) electrical potential difference of the inputted digital image input signal 101, an a-bit 
complement digital image input signal is created by the inverter. 

[0019] Next, the a-bit complement digital image input signal by which complement conversion was 
carried out is sent to the signal switch machine 104. 

[0020] Furthermore, with the signal switch vessel 104, the complement digital picture signal by which 
complement conversion was carried out in the digital image input signal 101 with the phase inversion 
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signal 102 at the picture signal sending-out timing of a positive-electrode phase to remaining as it is and 
the picture signal sending-out timing of a negative-electrode phase switches, is chosen, and is sent to 
picture signal D/A converter 105. 

[0021] In picture signal D/A converter 105, a digital signal is changed into an analog signal and inputted 
into the output amplifier 112 through resistance 109. 

[0022] On the other hand, in order to apply a proper DC-bias electrical potential difference and to give 
the display driver voltage of alternation to a liquid crystal display to each picture signal of a positive- 
electrode phase and a negative-electrode phase The bias voltage built by the alternation bias voltage 
generator 114 which consists of the positive-electrode reference voltage generator 106 and the 
negative-electrode reference voltage generator 107, and an analog switch 108 With an analog switch 108, 
it doubles with the reversal period of the phase inversion signal 102, switch selection is made, and an 
addition input is carried out with the output amplifier 112 with the output picture signal of above- 
mentioned picture signal D/A converter 105. 

[0023] In this way, alternation bias voltage is added to the image input signal of the alternation by which 
analogue conversion was carried out, and it is sent to a liquid crystal display as a display driving signal 
113. 

[0024] In addition, in order to consider an image input signal and alternation bias voltage as addition 
magnification by the circuitry of above-mentioned drawing 1 , the amplification degree is not decided 
[ that it is necessary to make alternation bias voltage into a minus electrical potential difference and, 
and ] by the resistance ratio of resistance 110 and resistance 111 also until it says. 
[0025] Furthermore, the conceptual diagram shown in drawing 3 meant in potential that phase inversion 
display driver voltage was generated by the component circuit of an above-mentioned example. 
[0026] That is, the digital image input signal 201 which changes from 00 to FF on the basis of a gland 
205 needs to make the straight polarity electrical-potential-difference seal-ofrapproval section A and 
the negative polarity electrical-potential-difference (phase inversion electrical potential difference) 
impression section B by turns, in order to change into a form like the display driving signal 204 of a liquid 
crystal display. 

[0027] Then, by taking the complement of the digital image input signal 201, when the digital image input 
signal 201 changes from 00 to FF, the negative polarity image input signal 202 which changes from FF to 
00 is created. 

[0028] While carrying out analogue conversion of the digital image input signal of both [ these ] phases 
from digital one, subtraction magnification is carried out with the alternation bias voltage 203. of the 
negative potential on the basis of a gland 205, and a signal is compounded. 

[0029] Consequently, the display driving signal 204 with which a positive-electrode phase and a 
negative-electrode phase become completely symmetrical focusing on the common potential 206 about 
the period of display sheHHife I and RO is created. 

[0030] Under the present circumstances, although the alternation bias voltage 203 took the form of the 
subtraction magnification (it is added as a result since a negative electrical potential difference is 
subtracted) by the negative electrical potential difference to compensate for the circuitry of the- 
example shown by drawing 1 and drawing 2 , also when becoming a forward electrical potential difference 
depending on the signal input configuration of the output amplifier 112, it is possible. 
[0031] That is, although it is at the time of circuitry which inputs both an image input signal and 
alternation bias voltage into the noninverting input of output amplifier, and adds a signal to it, it writes in 
addition that a result with the same said of such a signal input configuration is obtained. 
[0032] (Example 2) The liquid crystal drive circuit of this invention according to claim 2 is explained. 
[0033] The alternation bias voltage generator surrounded with the broken line in drawing 1 means 
satisfying the function by the simple analog circuit configuration by two reference voltage generators, 
i.e., the positive-electrode reference voltage generator 106 and the negative-electrode reference 
voltage generator 107, and the analog switch 108. 
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[0034] Here, the positive-electrode reference voltage generator 106 and the negative-electrode 

reference voltage generator 107 are constituted from a voltage stabilizer, and if it is the object which 

specifies a DC-bias electrical-potential-difference value required for the display driving signal of 

straight polarity and negative polarity by adjustable control, and can be supplied to the output amplifier 

112, it can be satisfied with an example 1 of an operation of explanation of operation. 

[0035] Moreover, a problem does not have a configuration by two 3 terminal regulators etc. in simple, 

either. 

[0036] Furthermore, it is necessary in the gain decision of the output amplifier 112 to carry out addition 
consideration of the internal resistance of an analog switch 108 to a resistor 110 strictly. 
[0037] (Example 3) Drawing 2 expresses one example which realized the alternation bias voltage 
generator 114 of this invention according to claim 3 with all the digital configurations that used the D/A 
converter. 

[0038] The alternation bias generator 114 enclosed with a broken line consists of a complement bias 
transducer 122 for generating the reversal phase bias voltage of the bias voltage signal 121 of the digital 
input which consisted of b bits, a bias switch machine 123 which consisted of digital switches, and bias 
voltage D/A converter 124 which changes into analog voltage the digital bias voltage signal of b bit 
pattern which is the output of the bias switch machine 123 among drawing. 

[0039] Here, it sends to bias voltage D/A converter 124 by turns through the bias switch machine 123 
which switches and controls the bias voltage signal 121 which consisted of b-bit digital signals, and the 
complement digital bias signal which is an output with the complement bias transducer 122 which 
generates the complement of this bias voltage signal and makes the reversal bias signal of alternation by 
the phase inversion signal 102. 

[0040] Next, the alternation bias voltage signal changed into analog voltage with bias voltage D/A 
converter 124 is sent to the output amplifier 112 with the analog picture signal outputted through.. . 
picture signal D/A converter 105. 

[0041] Synthetic addition magnification is carried out with the output amplifier 112, and these two 
signals are constituted so that it may be inputted into a liquid crystal display as a display driving signal 
113. 

[0042] The composite signal (display driving signal) needed because working [ of a more than ], a switch 
of the positive-electrode phase of a picture signal and a negative-electrode phase, and the reversal 
switch for the negative electrodes for positive electrodes of a bias signal interlock and switch and 
control the signal switch machine 104 and the bias switch machine 123 which make the phase inversion 
signal 102 a control input is made with the output amplifier 112. 

[0043] Moreover, since all processings of each input signal are performed by the digital signal, while it is 
very strong in an external noise, since the amplitude error of the display driving signal outputted is 
mostly determined by offset of a D/A converter, and offset of output amplifier, few display driving signal 
generation circuits of an output voltage error are realized extremely. 

[0044] (Example 4) Below, the liquid crystal drive circuit of claim 4 of this invention is explained. 
[0045] The circuit of one example which realized claim 4 of this invention is included in drawing 1 and 
drawing 2 . 

[0046] That is, also in which drawing, it is the example of a configuration in which the analog-image input 
signal was applied to the inversed input terminal of the output amplifier 112 for the alternation bias 
voltage signal through resistance 109 again at the non-inversed input terminal of the output amplifier 
112. 

[0047] This is making the circuitry of the output amplifier 1 1 2 into the form of a noninverting amplifier, 
supposing that the high analog-image input signal of a frequency band is inputted into a non-inversed 
input terminal with a high input impedance, and adding the low alternation bias voltage signal of a 
frequency band to this non-inversed input terminal as an addition input, and is the object which realized 
avoiding the fall of an input impedance to an image input signal, and a mutual intervention with an 
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alternation bias voltage signal. 

[0048] . . . 

[Effect of the Invention] According to this invention, since both the images input signal of straight 
polarity and negative polarity is processed as the same polar composite signal in output amplifier, a 
difference does not arise in the amplification degree by the difference of a signal polarity. 
[0049] Therefore, the flicker phenomenon of the liquid crystal display by are recording of direct current 
voltage can be prevented. 

[0050] Moreover, since the amplitude difference between each sequence (electrical-poteintial-difference 
difference) is not produced even when a multi-sequence parallel processing drive (polyphase expansion) 
is used for picture signal processing of a highly minute liquid crystal display, display; performance . 
degradation, such as the Rhine unevenness, can be prevented. 

[0051] Moreover, by making small tolerance of the input and feedback resistor which are used for the 
output amplifier section, even if it uses for polyphase expansion, when the error of each interphase can 
be suppressed by no adjusting, by the replacement to the digital digital disposal circuit of an analog 
signal processing circuit, the outstanding circuit engine performance which is not obtained is only 
produced. 

[0052] Moreover, according to the circuitry of drawing 2 , it is possible to also perform black level 
adjustment and contrast adjustment of a display image to picture signal processing and coincidence by 
the digital control from the outside. 

[0053] Moreover, since the preceding paragraph processing section is considered as all digital 
configurations, IC-izing is easy, and when it carries in equipment, it is advantageous to the formation of 
small-on mounting lightweight. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The circuit block diagram showing one example of the configuration of this invention. 
[Drawing 2] The circuit block diagram showing one example of the configuration of this invention. 
[Drawing 3] The conceptual diagram for explaining the outline of this invention. 
[Drawing 4] The outline block diagram showing the conventional example. 
[Description of Notations] 

101 Digital Image Input Signal 

102 Phase Inversion Signal 

103 Complement Signal Converter 

104 Signal Switch Machine 

105 Picture Signal D/A Converter 

106 Positive-Electrode Reference Voltage Generator 

107 Negative-Electrode Reference Voltage Generator 
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108 Analog Switch 

109 Resistor 

110 Resistor 

111 Resistor 

112 Output Amplifier 

113 Display Driving Signal 

114 Alternation Bias Voltage Generator 

121 Bias Voltage Signal 

122 Complement Bias Converter 

123 Bias Switch Machine 

1 24 Bias Voltage D/A Converter 
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